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HOACHUTEJIBHASA 3AIIMCKA

VYuebHslil kype «Anredpa U Hayaia MaTeMaTUYECKOr0 aHan3ay SIBIISIETCS
OJIHMM M3 HanOoJiee 3HAYMMBbIX B MPOrpaMMe CPEIHEro 00Iero oopa3zoBaHus,
IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00€CIIE€YMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3Y4YEHUS BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JPyrod CTOpPOHBI,
dopMupyeT JIoTuYecKoe U a0CTPAKTHOE MBIIUICHUE 00YyJaroIuXcs Ha YPOBHE,
HEOOXOAMMOM JUIsl OCBOCHHS HMH(POPMATHKH, OOIIECTBO3HAHUSA, HCTOPUH,
CJIOBECHOCTH M JAPYIMX JIHUCUMIUIMH. B pamkax JaHHOro y4yeOHOro Kypca
oOyyJaroniecsi OBJIAJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KOTOpasi popMyJIUpPYET CBOU JOCTHUKEHHS B MaTeMaTHIECKOH opMme.

VY4eOnbIil Kypc anreOphl M Ha4all MATEMAaTHYECKOTO aHAJIM3a 3aKIaIbIBaeT
OCHOBY JUIsl YCIELIHOTO OBJIAJEHUS 3aKOHaAMH (PU3MKH, XUMHUHU, OMOJIOTHUH,
NOHUMAaHUSl OCHOBHBIX TEHIEHUMN pPa3BUTHS 3KOHOMHKM W OOILECTBEHHOU
KU3HU, TIO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS AAJIbHEHUILEro
oOpa3oBaHHMsI W B INIOBCEAHEBHOM XU3HH. B TO e BpeMms OBIaJeHHE
aOCTpakTHBIMU M JIOTHUYECKH CTPOTUMHU KOHCTPYKUMSAMH aireOpel |
MaTEMaTUYECKOI0 aHaJIW3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, TOKA3bIBATh YTBEPKACHUS C MOMOLIBIO WHIYKLINN
U paccyXIaTh JEAyKTUBHO, HCIOJIb30BaTh OOOOLIEHHE M KOHKPETHU3AIHIO,
abcTparupoBaHMe€ W aHAJOTHIO, (OPMUPYET KpEaTMBHOE U KPUTHUECKOE
MBIIIJIEHUE.

B xozne nzydyenust yue6HOro Kypca «Anredpa U Hayana MaTeMaTHYECKOTO
aHaJIM3a» 00ydJarommecs MOdy4yaloT HOBBIM OMBIT PELICHUS MPHUKIAIHBIX 3a/1a4,
CaMOCTOATENIbHOTO ~ TOCTPOEHHSI  MAaTeMaTHYEeCKUX  MOJENIEd  pealIbHbIX
CUTYAalLlMi, HUHTEPNPETALNN MOJYUYECHHBIX PELICHUH, 3HAKOMATCS ¢ MpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAYKE U MCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblIif Kypc 0051a7aeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIUAIOM,
KOTOPBI peanu3yeTcss Kak dYepe3 y4eOHbId MaTepual, CIOoCOOCTBYIOIIMMA
(GbopMUpPOBaHNIO HAYYHOT'O MHPOBO33PEHHS, TaK U uepe3 crnernupuky ydeOHOH
NESATENbHOCTH, TPEOYIOMEH NPOJOJIKUTEIBHON KOHUEHTPAMM BHHUMAHMS,
CaMOCTOATEJIbHOCTH, AKKYpPaTHOCTH W OTBETCTBEHHOCTH 33 IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe meronuku oOydyeHus anreOpe W HadajgaM MaTeMaTHYeCKOIro
aHaJIM3a JISKUT JeATEIbHOCTHBINA NIPUHIIMI O0yUYEHUS.

B crpykrype ydeOHOro kypca «Anredpa W Hayajla MaTeMaTUYECKOIO
aHAIM3a» BBIACIEHBl CIEAYIOUME COAEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yncna wu  BbluMCHeHUs», «DyHKIMH U rpadukm», «YpaBHEHHS U
HEpaBeHCTBa», «Havaia MaTeMaTnyeckoro aHainsay, «MHOKECTBA U JIOTHKAY.
Bce OCHOBHBIE COAEpPKATEIBHO-METOAUYECKUE JIMHUM HM3Y4aloTcsd Ha
NPOTSHKEHUU ABYX JIET OOy4YeHUS Ha YPOBHE CpPEIHETO OOIIEero oOpa3oBaHUS,
€CTECTBEHHO JOIOJIHIA APYT APYTa U MOCTEINIEHHO HACHIASICh HOBBIMU TEMaMU
U pasgenamu. J[aHHBIA ydyeOHBIM Kypc SIBIISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsAET B ceOe COAEp)KaHHE HECKOJIBKUX MaTEeMaTUYECKUX AUCIUIUIMH,
TaKMX Kak anreOpa, TPUTOHOMETPUS, MATEMaTUYECKUA aHalu3, TEOPHs
MHOXXECTB, MaTemaTudeckas Jiornka u jpyrue. [lo Mepe Toro kak
oOyyaroIrecs: OBJIaIeBalOT BCE OoJiee MMUPOKUM MATEMATHUYECKUM alllapaToM,
y HUX IOCJIEIOBATENbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEAJbHOM  CUTyallud, NPUMEHSITh 3HAHMS,



NOJIyYEHHBIE MPU U3YYEHUH Y4E€OHOro Kypca, [UIsl PELIEHUsS CAMOCTOSTENbHO
chOopMyJIMPOBAHHON MAaTeMaTHYEeCKOW 3aJaud, a 3aTeM HWHTEePIPETHPOBAThH
CBOU OTBET.

CopepxarenbHo-MeToANYECKass JIMHUA  «Yucna W BBIYMCICHUSD)
3aBepiaer (POPMUPOBAHHE HABBIKOB HMCIOJIb30BAHMS JTE€UCTBUTENIBHBIX YHCET,
KOTOpoe ObLIO HA4aToO Ha YpOBHE OCHOBHOIO 001iero oopasoBanus. Ha ypoBHe
cpemHero oOmiero oopasoBaHusi 0co00€ BHUMaHHUE yAENIeTCs (OPMUPOBAHUIO
HABBIKOB PAallMOHAIbHBIX BBIYHMCIICHUW, BKIIOYAIOIUX B C€0s HCIOIb30BAHUE
pa3iauuHbIX (OpM 3amucH YHUCHa, yYMEHHE [eNaTh MPUKUAKY, BBINOIHATH
npuOMKEHHBIE BBIYUCIICHUS, OIICHUBATh YHCIIOBBIE BBIpa)KEHUS, paboTaTh C
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOyYarOIIMMCS MHOYKECTBa
HATypaJbHBIX, LEJIBIX, PALIMOHAIBHBIX U JIEUCTBUTEIBHBIX YUCEN JOMOIHSIIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4HcCel. B KaxIoM U3 3THX MHOYKECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE €My CHEIU(PUUECKHE 3aJaddl U Olepaluu:
JICJICHHE HaIleJIo, ONEPUPOBAHUE OCTATKAMU HAa MHOYKECTBE LIEJbIX YHUCEN,
0co0Oble CBOMCTBA pallMOHATIBHBIX U UPPALMOHAIBHBIX YMCEN, apu(METHIECKHIE
Olnepalyy, a TAKXKE U3BJICYEHUE KOPHS HATyPAJIbHOM CTENEHUM Ha MHOXECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogaps MocienoBaTeIbHOMY pPacIIMPEHUI0 Kpyra
UCIIOJIb3yEMBIX YHCEJl U 3HAKOMCTBY C BO3MOYKHOCTSIMU WX NPUMEHEHUS IS
pellleHrsl pa3IUYHbIX 3a4ad  (HOpMHUpYETCs TMPEACTaBIECHHE O EIUHCTBE
MaTEMaTUKH KaK HayKd U €€ poJii B MOCTPOEHUU MOJIEIEN peaJbHOro MHpA,
HIMPOKO UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIHSL.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAM3YETCA HA MPOTSHKEHUH BCETO
oOy4eHHs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS, MOCKOJBKY B KaXKIOM
paznene IIporpaMMbl MpeayCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibTaTe O0O0ydYaroluecs OBJIAJIEBAIOT pPA3IMYHBIMM METOAAMH PELICHUS
palMOHAIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTEJIbHbIX, JIOTApU(PMUUECKUX U
TPUTOHOMETPUUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXKe 3aj]ady,
cozepxamux napamerpsl. [lodydeHHble yMEHMS HIMPOKO HCIOJIB3YIOTCS IpPH
UCCIIEIOBaHUM  (QYHKUMH C TOMOIIBI0O MPOU3BOJHOM, TIPHU  PEIICHUU
OPUKIAJHBIX 3a/Jad M 3aad Ha HaXO0XJACHUE HanOOJIbIIMX W HAaUMEHBLINX
3HaueHUi QyHKIUK. JlaHHAs conepkaTenbHAas JIMHUS BKIIOYAET B Ce0sl TakxKe
¢dopMupoBaHruEe yMEHHUI BBIIOIHATH PacuéThl MO (GopMmyiiaM, Mpeodpa3oBaHUs
palMOHAIBHBIX, WPPALHOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKEHUH, a
TaK)Ke BBIPAXXCHUM, COJIEPKaAINX CTENeHH U Jorapudmel. biarogapst usyueHuro
anreOpanvyeckoro  marepuana  MPOMCXOAUT  JalbHEWIee  Pa3BUTHE
AITOPUTMHUYECKOTO0 U a0CTPAKTHOIO MBILUIEHUS O00ydaromuxcs, (GOpMHUPYIOTCS
HaBBIKM JIEAYKTUBHBIX pPacCyXIEHUH, pabOThl C CHUMBOJBHBIMU (opMamu,
IPEICTaBICHUsS 3aKOHOMEPHOCTEH W 3aBUCUMOCTENl B BHJIE PABEHCTB U
HepaBeHCTB. Aunrebpa npeanaraet 3Qp¢GeKTUBHbIE WHCTPYMEHTHI JJISl PeLICHHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAIHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxartenbHo-MeToAn4YecKass JIMHAA «DYHKIUMU U TpaQuKH» TECHO
NEepeIIeTaeTCs ¢ APYTUMHU JTUHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIE 3a1aéT MOCIEIOBATEIbHOCTh M3ydeHUs wMmarepuana. HM3ydyenue
CTETNICHHOM, TOKa3aTeNbHOM, JOrapuMUYECKOM U TPUTOHOMETPUUYECKUX
GyHKINNA, UX CBOMCTB M TPadUKOB, WCIONB30BaHWE (YHKIIUNA IS PEIICHUS
3a/a4 U3 IPYruX Y4eOHBIX MPEAMETOB U PeabHON JKU3HHU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELIEHUEM ypaBHEHHUI U HepaBeHCTB. [Ipu
3TOM OOJbIIIOE BHHUMAHHME YJAeNnsAeTcs (POPMHUPOBAHUIO YMEHHS BbIpaXaTh
dopMynaMu 3aBUCUMOCTH MEXIY pa3IWNYHBIMUA BEIUYMHAMH, HCCIIEIOBAThH



noJyuyeHHbIe (PyHKLINHU, CTPOUTH UX Tpaduku. MaTepuan 3Toil comepxKaTenbHOMN
JMHUM HAalLEJIEeH HAa Pa3BUTHE YMEHHI M HAaBBIKOB, MO3BOJISIOLIUX BBIPAKATH
3aBHCHUMOCTH MEXJy BEIMUYMHAMU B pa3IU4YHON (opme: aHATUTHYECKOH,
rpadpuyeckoif u cimoBecHOM. Ero wu3yueHue crnocoOCTBYET pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJICHHSI, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH,
VICTIOJIb30BAHUIO aHAJIOTUH.

CopepxartenbHas JnHHs «Havyaia MaTeMaTHYECKOro aHaIN3a» MO3BOJISET
CYIIECTBEHHO pAacCUIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W MPUKIATHBIX
3a/1a4, JOCTYIHBIX OOYYarolMMCs, TaK KaK y HUX MOSABIISIETCS BO3MOXHOCTb
CTpOUTH TpadUKH CIHOXKHBIX (YHKIUH, OMNPEAeNaTh HX HauOONbIINE U
HaNMEHbIIINE 3HAYCHUS, BRIYUCIATD VIO PUTYp U 0OBbEMBI TeJ, HAXOAUTh
CKOPOCTH M YCKOpEHHU MpolieccoB. JlaHHas coepkarenbHas JIMHAS OTKPbIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEH peabHbIX
CUTYallMii, MO3BOJIAET HAXOJWUTh HAWIIyYIIEe PEIICHHE B NPUKIAIHBIX, B TOM
YUCJIE€ COLUMAJIbHO-3KOHOMUYECKHX, 3aJadaX. J3HAKOMCTBO C OCHOBamMH
MaTeMaTUYECKOTO  aHaju3a  CHOCOOCTBYET  pa3BUTHIO  aOCTPAKTHOTO,
(opMaNbHO-IOTMYECKOTO U KPEATHBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHIMA
pacno3HaBaTh MPOSBIECHHA 3aKOHOB MATEMATHKM B HAayKe, TEXHHUKE U
uckyccre. O0yyaroniyecs: y3HaoT O BBIJAIONINXCS pe3yJbTaTaX, MOJyYEeHHBIX
B XOJI€ Pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpaXx.

CopepxaTenbHO-MeTOANYECKas TUHUS « MHOKECTBA U JIOTHKA» BKIIOYAET
B ce0sl DJIEMEHTBl TEOPUH MHOXKECTB MU MaTeMaTHYECKOM JOruKu. TeopeTuko-
MHO>XECTBEHHbIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIbHOM
MaTEMaTUKH W MPEUIaraloT HauboJee YHUBEPCAIbHBIN SA3bIK, OOBEIUHSAIOIINN
BCE pa3lenbl MaTeMaTHKM W €€ MPUIOKEHUW, OHHM CBS3BIBAIOT pa3HbIC
MaTEeMaTUYECKUE JUCUUIUIMHBI U UX NPUIOKEHUA B eauHoe nenoe. [loatomy
B&XXHO  J1aTb  BO3MOXKHOCTh  OOydaromiemMycsi MOHHMATh  TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTEMaTUKH M HCIOJb30BaTh €ro i
BBIPAKEHUS CBOMX MbICHE. J[pyrMM Ba)XHbIM NPHU3HAKOM MATEMAaTHKH Kak
HAayKH CJIelyeT NPU3HATh CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM W
CIIEIOBAaHUE  ONPENEIEHHBIM  MpaBWJIaM  IOCTPOEHUSA  JTOKa3aTeJIbCTB.
3HAaKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUSI O0Yy4YaloIIHUXCs, MO3BOJIIET UM CTPOUTH CBOM
paccyXJeHHs Ha OCHOBE JIOTMUECKHUX TMpaBujl, (OPMHUpPYET HaBBIKU
KPUTUYECKOTO MBIILICHUS.

B yueOHOM Kypce «Anrebpa W Hauyalda MaTeMaTHYECKOTO aHAJINU3a)»
IPUCYTCTBYIOT OCHOBBI MaTEMaTUYECKOTO MOAEIUPOBAHUS, KOTOPBIE TPU3BAHbI
CIocOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTyallul, HCCIEAOBAaHUSA STUX MOJENel C MOMOIIbIO ammapara aiareOpbl H
MaTEMaTUYECKOTO AHAIM3a, UHTEPIIPETAMHU MMOTYYEHHBIX pe3yJbTaToB. Takue
3a/laHdsl BIUIETEHBl B KaXIbld M3 pPa3[eloB MPOrpaMMbl, IOCKOJIBKY BECh
MaTepuall y4eOHOro Kypca HIMPOKO MCHOJIb3YETCS sl PEelIeHUs! MMPUKIIAIHBIX
3amay. [lpm pemeHunm peanbHBIX NPAKTUYECKUX 3a7ad  o0ydaroluecs
pa3BUBAIOT  HAOJIOAATENBHOCTh, YMEHHE HAaxXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBarTbCs, MCIOIB30BATh aHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATh
npobsemMy. JlesTenbHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIATHBIX
3a/1a4 OpraHu3yeTcs B MPOLECCe U3YUEHUsI BCEX TEM YUEOHOro Kypca «Anredpa
Y Ha4ajla MaTEMaTUYECKOTO aHAIN3a.

Ha wusyuenne yuyeOHOro kypca «Ainredpa U Hayajga MaTEeMaTUYECKOTO
aHanu3a» otBogutcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEJEN0), B
11 xnacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXXAHME OBYYEHUA
10 KITIACC

Yuciia ¥ BIYMCICHUSA

Pammmonanbubie uncia. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoandeckne Apoou. [Ipumenenue npoOelt u TMPOIEHTOB s
pelIeHnsT NPUKIAAHBIX 3aJad W3 PA3JUYHBIX OTpaciaed 3HAHUW M PEATBHOU
KU3HHU.

JlerictBuTtenbHbple 4yncia. PanuoHanbHble M MPPALMOHAIBHBIE YHCIIA.
ApudmeTrnueckue omepanuu ¢ JCUCTBUTENBHBIMH  YUCIaMHU. MOIyJb
JNEUCTBUTENBHOTO 4Yucia U ero cpoiicTBa. [IpuOnuxEHHbIE BBIUUCICHUS,
IIPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTATa BEIYUCICHUM.

Crenenp c wensiM nokaszareneM. buHom Herorona. Hcnosb3oBaHue
HNOIXOJAIIe (OpMBI  3amUCH  JACUCTBUTEIBHBIX YHCEN JUIA  PEUICHHS
IIPAKTUYECKUX 33/1a4 U IIPEJCTABICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €TO CBOMCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM W €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymcna. CpoiicTBa jorapudma. JlecaTudyHble M HaTypalbHbBIE
J0Tapu(PpMBI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YMCJIOBOTO0 apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCHIIbHBIE YpaBHEHUs U ypaBHEHHUsI-CclIeACTBUA. HepaBeHCTBO,
pelIeHne HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS LIETBIX U APOOHO-PAIMOHATIEHBIX YPAaBHEHUH
Y HEpPAaBEHCTB. MHOIOYIEHB! OT OJHOW IEPEMEHHOM. JleleHrne MHOTO4YIeHa Ha
MHOIO4YJI€H C ocTratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kordpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHUsI YUCIOBBIX BBIPAKEHUM, COJIEPKAILINX CTENEHU U KOPHH.

WppannoHaneHble  ypaBHEHHS. OCHOBHBIE ~ METOABI  pEUICHUS
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHbIX
YPaBHEHHM.

[Ipeobpa3oBanue BbIpaXeHHH, COepIKaLUX Jorapu(pMbl.

Jlorapudmuueckue  ypaBHeHus.  OCHOBHbIE  METOJBl  PEIICHUS
aorapu(MUYECKUX YPABHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHE bopMyIIbI. [TpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPKEHUI. Pemenne TPUTOHOMETPUUYECKUX
YPaBHEHHM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHU. MaTpula CUCTEMBbI JMHEMHBIX
ypaBHeHHi. OrnpenenuTens MaTpuilbl 2X2, €ro reoMeTpUYecCKUd CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHEHUE OINPEHCIIUTENS I
pELIEHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUU. PelleHne NpuKIagHbIX 3a1ad C
MIOMOIIBKD CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBanue mNOCTPOECHHOU
MOJIEJIN C MIOMOIBIO MAaTPULL U ONPEICIIUTENEH.

[TocTpoenne MaTeMaTUYECKUX MOAEIEH PEATTbHOM CUTYallMU C MOMOILBIO
YPaBHEHUW W HEPABEHCTB. [[puMeHEHne ypaBHEHHI U HEPABEHCTB K PELICHUIO



MaTEMaTUYECKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTell HayKU U PEealbHOU
AKU3HH.

DyHKIUHN U TPAPUKHU

Oynkuusa, crnocodbl 3ananus (yHkuuu. B3ammao oOpaTHble (QyHKIUU.
Komnozumus ¢yakmuit. I'padux dyHkun. DneMeHTapHble MpeoOpazoBaHUs
rpadukoB pyHKIUH.

Ob6nacTh omnpenesaeHust © MHOKECTBO 3HaueHu ¢pyHkiuu. Hymu Qyskuun.
[IpoMexyTku  3HAKOMOCTOSIHCTBA.  UETHble ¥ HEY€THBIE  (DYHKUUU.
[lepuognueckne  ¢pyHkumu.  [IpoMexxyTKM  MOHOTOHHOCTH  (DYHKLHUH.
Maxkcumymbl 1 MUHUMYMBbI QyHkuuu. HanOomnbliee 1 HanMeHblee 3HAYCHUS
(GYHKIIMHM Ha TPOMEXKYTKE.

Jluneitnas, KBagpaTuyHas W APOOHO-THHEHHAS (DYHKIMH. DJIEeMEHTapHOE
UCCJIEIOBAHUE U ITOCTPOEHUE UX IPAPHUKOB.

CrenenHast GyHKIIMS C HATYPaJIbHBIM U LIEJBIM MOKa3zateneM. EE cBoiicTBa
u rpaduk. CBoiicTBa u rpaduk KOpHA N-0¥ CTeNeHH Kak (yHKIUU OOpaTHOU
CTENIEHU C HaTypaJbHbIM ITOKA3aTEIEM.

[TokazarenbHast U norapupmMudeckas GyHKIUU, UX CBOWCTBA U TpauKu.
Hcnonp3oBanue rpadgukoB GyHKIHHA 715 pEIICHUS YPaBHEHUH.

TpuroHomerpruyeckass OKpPYKHOCTb, OIpPEAEIEHUE TPUTOHOMETPHUECKHUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

@DYHKIIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IPOLIECCAX W SBJICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IMOCEa0BaTelIbHOCTEH. MeTon
MaTEeMaTUYECKON WMHIYKUHWU. MOHOTOHHBIE U OrpaHUYCHHbIE
1ocJIe0BaTENbHOCTH. VIcTOpHSI BOBHUKHOBEHUSI MaTEMAaTUYECKOIO aHAIN3a KaK
aHayM3a 0ECKOHEUHO MAaJIbIX.

ApudmeTrnueckas W TeoMeTpHuUecKas mporpeccud. beckoHedHO
yObIBaroiiasi reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON Iporpeccuu. JIMHENHbIM M 3KCIIOHEHIMAIBHBIN pocT. Yuncio
e. @opMyiia CIIOKHBIX MPOLIEHTOB. VCHoab30BaHNe MPOrpeCCUU AJI PELIEHUs
peanbHbIX 3a]1a4 NPUKIIATHOTO XapaKTepa.

HemnpepriBable (yHKIIMM W WX CBOWCTBA. TOYKU pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHknuii. CBolicTBa (DYHKIHI HEMPEPHIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB /I pELIEHUs] HEpaBEHCTB. lIprMeHeHue CBOWCTB HENpPEpPBIBHBIX
byHKIWNA U1 penieHus 3a1ad.

Ileppas u  BrOpas  mpousBoAHble  (ynkuuu.  OmnpeneneHue,
reOMETpUYeCKUd W (U3MYECKUH  CMBICT  TIPOU3BOAHON.  YpaBHEHHE
KacaTtenbHOH K TpaduKy QyHKITUH.

[IpousBogHble  3neMmeHTapHbIX  (QyHKuMil. IIpousBomHas  cymMmBbl,
IPOU3BEICHUS, YACTHOTO U KOMIO3UIUH (PDYHKIIHH.

MHo:xecTBa U JIOTMKA

MHOX€eCTBO, omepalnuyd HaJl MHOKECTBAMM M WX CBOWCTBA. /[nmarpaMmsbl
Oilnepa—Benna. I[lpuMeHeHuE TEOPETUKO-MHOXKECTBEHHOTO ammapara s
ONMCAHUS PEATbHBIX MPOLECCOB W SBJICHUMW, MPU PELICHUU 33Ja4 W3 JAPYTHX
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTEMaTHUECKOTO 00BEKTa, CIEICTBUE,
JI0Ka3aTeJbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KIIACC



Yuciia ¥ BIYMCICHUSA

Harypaneuble u wnenbsie uucna. [IpuMeHeHrne NpU3HAKOB JEIMMOCTH
IENIBIX YuceN, Hanbompmuii oomuii nenutens (nanee — HOJl) m HanMenbimee
obmee kpatHoe (nanee — HOK), octaTkoB o moayinto, anroputMa EBknnna st
pelIeHus 3a1a4 B LEJIbIX Yucax.

KommekcHble uncna. AnreOpanyeckass U TPUTOHOMETpUYECKast (POpMBI
3aMucy KOMIUIEKCHOTO 4Yucia. Apu(pMETHUECKHUEe ONepaii ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHne KOMIUIEKCHBIX YHMCENI Ha KOOPAMHATHOM IUIOCKOCTH.
@opmyna MyaBpa. KopHu n-oM CTeneHM W3 KOMIUIEKCHOIO YHCIIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCeN  JUIsl  pemieHus  (PU3MYeckux U
r€OMETPUYECKUX 3a]1a4.

YpaBHeHMS U HEPABEHCTBA

CucreMa W COBOKYIHOCTh YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPHUYECKHX YPAaBHEHMH C  MOMOIIBIO

TPUTOHOMETPHUUECKON OKPY’KHOCTH. Pemienne  TpUrOHOMETPUYECKHUX
HEPABEHCTB.

OcCHOBHBIE METOABl PEUICHHUs TOKa3aTeIbHBIX M JOrapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUsI CUCTEM M COBOKYITHOCTEH pallMOHAJBHBIX,
UppaMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUECKUX YPABHEHHI.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHu.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHHIO
MaTEMaTUYECKUX 3aJad M 3a7ad U3 Pa3IMYHbIX 00JIacTeld HAyKU U PEealbHOU
KU3HH, UHTEPIPETALHMS IOJTYYEHHBIX PE3YIbTATOB.

DyHKIUHN U TPAPUKHU

I'paduk xommosunuu ¢(yHKuui. ['eomerpuueckue oOpas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPJANHATHOMN MIOCKOCTH.

Tpuronomerpuyeckue (PyHKIHH, UX CBOWCTBA U TPaPUKH.

I'padpraeckue meTonbl penieHuss ypaBHEHUN U HEpaBeHCTB. | paduueckue
METO/Ibl PELIEHUS 3a/1a4 C TapaMETPaMHU.

Hcnonp3oBanne rpadukoB (yHKIUN O HCCIEAOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPhIE BO3HUKAIOT MPHU PELICHUU 3a/1a4 U3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEATIbHOU KU3HH.

Havayia MaTeMaTH4eCKOro aHaJIM3a

[Ipumenenne MpoM3BOAHON K UCCIEIOBAHUIO (PYHKIMI HA MOHOTOHHOCTH
U DSKcTpemMyMbl. HaxoxneHwe HauOOJIBIIEr0 W HAUMEHBIIEr0 3HAYEHUU
HENPEPBIBHON (PYHKIUU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOJHON I HAXOXKACHHS HAWIY4ylIero pEIIeHHs B
NPUKIAJAHBIX 3ajadax, JUIsl ONPEJENICHHs] CKOPOCTH M YCKOPEHHUS Ipoliecca,
3alaHHOTO (POPMYIION MK TpapUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOoOOpa3HbIX. llepBooOpazHbie
sneMeHTapHbIX GyHKUuH. [IpaBuna HaxoXIeHHs IEPBOOOPA3HBIX.

WNurerpan.  I'eomeTpuyecknid  CMBICH  MHTErpaysia.  Beraucienue
onpenen€éHHoro uurerpaia mno popmyie Herorona-JleiOnunna.

[Ipumenenue mHTerpana A HAXOXKACHUS IUIOMIAEN TUIOCKUX QUryp u
00BbEMOB T€OMETPUUECKUX TE.

[Tpumepsr pemennii qudpepeHnnanbHbIX ypaBHEHUH. MaremaTtndeckoe
MOJICTMPOBAaHUE pPEATbHBIX MPOLECCOB C TMOMOIIBIO Au(depeHInaIbHbIX
YPaBHEHHM.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOTI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIMKA  OOydYaromerocs  Kak
AKTUBHOI'O U OTBETCTBEHHOI'0 WiI€HA POCCUUCKOT0O OOIIECTBA, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBIICHHIA,
NpoLeAyp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHUe
B3aUMOJICHCTBOBaTh C COIMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIUSAME 1 Ha3HAYCHHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON MICHTHYHOCTH, YBAKEHUS
K MPOIUIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHOE OTHOLIEHUE
K JOCTHMKCHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOW MaTeMaTH4E€CKOU
IIKOJIbI, WCIOJIb30BAaHUE ATUX JOCTIXKEHUN B JAPYrUX HAyKaxX, TEXHOJOTHUSIX,
chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JyXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(hOPMHUPOBAHHOCTh, HPABCTBEHHOTO CO3HAHUS, OTUYECKOTO TIOBEICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HAyKHh U
JNEATENIbHOCThIO yYEHOTO0, OCO3HAaHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHPY, BKJIOUAsl ICTETUKY MATEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3az;ady, peLIeHnH, paccyXIeHUN,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3IeCKOro BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh YMEHUS NPUMEHSATh MAaTEMATHYECKHE 3HAHWS B
MHTEpecax 3J0poBOro M 0e30macHoro oOpa3a KU3HM, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JIOPOBBIO (3I0pOBOE NUTaHUE, COATaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs (Pu3ndecKkas aKTUBHOCTH), (DU3UIECKOE
COBEPIICHCTBOBaHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTH TPYJOJIOOUSl, HUHTEPEC K
pasnu4HbIM _ cepaM  IPOECCHOHANBHON  JESTENBHOCTH, —CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeld mpodeccud W pealn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MAaTeMaTUYeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUIO0 HAa MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTHUYE€CKON HAIIPABICHHOCTH;

7) 3K0JIOrn4e€CKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TOHHUMAaHHWE BIUSHUS
COIIMATIbHO-DKOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOJAHOU H
COIMAIBHOW CpeNbl, OCO3HAHHWE TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npo0ieM, OpUEHTAINHs Ha TPUMEHEHUE MAaTeMaTHIECKUX 3HAHUH U1l pelIeHUs



3a/a4 B 00J1aCTH OKPY’KAIOIICH Cpeibl, IJIAHUPOBAHKUE TTOCTYIIKOB U OIEHKH X
BO3MOXHBIX ITOCJIEICTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAayKM M  OOIIECTBEHHOW MPAKTUKU, IOHUMAHHE
MaTeMaTHUYECKOM HayKH Kak c(epbl 4eIOBEUECKOM AESITeTbHOCTH, HTAloB €€
Pa3BUTHS M 3HAYMMOCTH JUISI PA3BUTHS I[MBUJIW3AIMW, OBJIAJICHUE S3BIKOM
MAaTEMaTHKAd U MAaTEMaTUYECKOM KyJIbTypOM KakK CpEJICTBOM NO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO W HUCCIEIOBATENBCKYIO JESITEIbHOCTD
VH]/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble 1ornueckue aecTBUs:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaT€MAaTHYECKHX
O00OBEKTOB, TIOHSATHUH, OTHOMICHUH MEXIy TOHIATHAMHU, (HOPMYITHPOBATH
OIIPENEIICHUS MOHSTUH, yCTaHaBJIUBATh CYIIIECTBEHHBIN MIpU3HaK
KJacCU(PHUKAIMU, OCHOBaHUS JJs O0O0OOIIEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN34;

BOCIIpUHUMATh, (POpPMYyJIHpOBaTH M  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBISITh ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
POTUBOpEYHs B PaKTax, JTAHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSIX, TIpe/jIaraTh
KPUTEPUH JIJIs1 BHIABICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JenaTh BBIBOABI C MCHOJB30BAHUEM 3aKOHOB JIOTMKH, JETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEIILHO JOKa3aTeNbCTBA MaTeMaTU4ECKUX
YTBEPXKIEHUNU (MpsSIMbIE W OT MPOTHUBHOrO), BHICTPAUMBATH aApPryMEHTAIUIO,
NPUBOJIUTH TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

BEIOWpATh CIoco0 pemieHus ydeOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BapUMAHTOB peEUIeHUs, BbIOMpaTh HauOoyiee NOAXOMAIMKA C  y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCKHe AeHCTBHA:

MCIIOJIB30BaTh BOIPOCHI KAK MCCIEAOBATEIBCKUN MHCTPYMEHT NO3HAHMS,
¢opMynupoBaTh  BOMPOCHL, (PUKCHUpYIOUIME MPOTHBOpEYHE, MpodiieMy,
yCTaHaBIUBATh UCKOMOE U JaHHOE, (POPMHUpPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO MO3ULIAI0, MHEHHE;

IIPOBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
SABJICHHS, TPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXIy OOBEKTamu,
SIBJICHUSIMU, IIPOLIECCAMM;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 000OIIEHNS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEIEHHOIO HAOIIOJEHUS, HCCIENOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHUH;

IIPOTHO3UPOBATh BO3MOYKHOE DPAa3BUTHE IIPOLECCA, & TAKXKE BBIIBUIATH
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIAATh JeDUIUTHl WHOOPMAIUH, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa
Ha BOIIPOC U JJIs PEILICHUs 3a1a4u;



BbIOMpaTh  MHPOPMAIMI0 U3  HCTOYHMKOB  PAa3JIWYHBIX  THIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHHUS;

CTPYKTYypUpOBaTh MHGOPMAIIUIO, TPEJCTABIATh €€ B pa3IUYHbIX (HopMax,
WLTIOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKAaTHBHbIE YHUBeEpPCcaJbHbIEe YUueOHbIe elicTBUs

OoOurenue:

BOCIIpUHUMATh U  (GOPMYyIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " geiisiMu O6IHCHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/IH B YCTHBIX 1 IMMCBMCHHBIX TEKCTAaX, AaBaTh IOJACHCHMUS I10 XOI[y peHIeHI/Iﬂ
3a1a4M, KOMMEHTHPOBATH MOJyYEHHBIN PE3yNIbTaT;

B X0J1¢ 00CYKCHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
HpO6HeMI)I, pemaeMoﬁ 3aJa4u, BbICKA3bIBaThb HNJACH, HALICJICHHBIC HaA IIOHCK
peHIeHI/ISI, COIIOCTABJISITH CBOU CY)KILCHI/IH C CY)KI[GHI/IHMI/I I[pyrI/IX y‘{aCTHI/IKOB
nuanora, 0OHapyXKMBaTh Pa3INuMe M CXOJICTBO MO3UIINI, B KOPPEKTHOU (hopme
(GbopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpCI[CTaBJ'DITB pGBYHBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa,
UCCIIEJIOBAHUS, MPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (HOpMAT BHICTYIUICHHUS C
y4€TOM 3a]1a4 TPE3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA

Camoopranusanus:

COCTABJISTH IUIAH, aJTOPUTM PELIECHU 33Ja4l, BBIOUPATH CIIOCO0 peleHus
C Yy4Y€TOM HMEIOIIUXCA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBaTh M KOPPEKTHUPOBATh BapUaHThl PEHIEHUNA C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:

BJa/JIeTh HAaBBIKAMU TIO3HABATENBHOM pedrekcud Kak OCO3HAHUS
COBEpILAEMbIX JEHCTBUM W MBICIUTEIBHBIX IPOLIECCOB, HX pE3YJbTaTOB,
BJIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca M Pe3yJbTara
pelIeHnsl MaTeEMaTUYECKOM 3a1auH;

NpEeABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MpPU PEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTH HAa OCHOBE HOBBIX
00CTOSITEHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa LEId M YCIOBUSAM, OOBSICHATH
NPUYUHBI  JIOCTMXKEHHUSI WM HEJOCTUXKEHHUSI pe3yJIbTaTOB JIESITEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEJIbHOCTD:

NOHMMAaTh W MUCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOW U
WHINBUYyaIbHOH pabOThl MPU pENIeHUW YYEOHBIX 3a/ad, MPUHUMAThH IIeIb
COBMECTHOM NI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOW padoOTHI,
pacnpenesnsaTh BUJbI padoT, JOrOBapuBaThCs, 00CYKAATh MPOLIECC U PE3YIbTAT
paboThI, 00001aTH MHEHHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYykaeHNsI, 0OMEH MHEHH,
«MO3rOBbIE IITYpMbl» W HHBIE), BBINOJHATh CBOIO YacThb pabOTHl U
KOOPJAWUHUPOBATh CBOU ACHUCTBHS C JIPYTMMHU YJIEHAMH KOMAaH/IbI, OLIEHHBATh
KayecTBO  CBOErO0  BKJaJa B OOmIMM  OPOAYKT TO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



NNPEJMETHBIE PE3YJIBTATBI

K konmy obyuenus B 10 kiiacce oOydyaroUIuiicsi MONYYHUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYECKOI0 aHAIIU3ay:

Ynciia v BBIYMCJICHUSA:

cBOOOJHO OMEPUPOBATH MOHATUSMU: PAIMOHATIBHOE YUCIO, OECKOHEUHAs
nepuoguyeckas JpoOb, MPOLEHTHI, HPPALHOHATIBHOE YHCIO, MHOYKECTBA
pPalMOHAIBHBIX U IEHCTBUTEIbHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOIO YNCIA;

IPUMEHSTh APOOW W TPOILEHTHI ISl PEUIeHUS NTPHUKIAJAHBIX 3a7ad U3
pPA3JIUYHBIX OTPACIC 3HAHUN U pEaTbHOM KU3HH;

NPUMEHSITh  NPUONMKEHHBIE  BBIYMCIICHUS, [pPaBWIA  OKPYIJICHUS,
NPUKHUJIKY U OLICHKY PEe3yJIbTaTa BHIYMCICHUI;

CBOOOZHO OMEpUPOBATh MOHSATHEM: CTEMEeHb C IIeNIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOAXOJAUIYI0 (OpMYy 3amUCH JIEWCTBUTENBHBIX YHCEN I
pelIeHUs IPAKTUYECKUX 3a7a4 U MTPEACTABJICHHMS 1aHHbIX;

CBOOOJHO  OMEpUpPOBaTh  MOHATHUEM:  apu(METUUYECKHIl  KOpPEHb
HaTypaJbHOW CTEIICHU;

CBOOOJHO  OMEpUPOBATH  MOHSATHEM: CTENEHb C  PalMOHAIbHBIM
IIOKa3aTeJeM;

cBOOOJHO OMEpUpOBaTh MOHATHSAMH: Jorapudm uucna, JECATHUYHBIE U
HaTypaJibHbIEe JTOTapU(PMBbI;

cBOOOJHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCJIOBOTO apryMEHTAa;

ONEPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHHYC W apKTaHI'€HC
YUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO  OMEepUpOBaTh  MOHATHSIMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PAaBHOCWIbHBIE  YpPaBHEHHSA W  ypaBHEHUS-CIEICTBHS,
PAaBHOCWJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHHS PAUUOHAIBHBIX H JPOOHO-
pallMOHANIbHBIX YPABHEHUM, MNPUMEHATh METOJ HWHTEPBAJIOB [JIsi PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHATHSIMH: MHOTOWIEH OT OJHON MEPEMEHHOMH,
MHOTOUIEH C UeNbIMU KO3(p(dUIMEHTaMH, KOPHH MHOTOWIEHA, MNPUMEHSThH
JEJIEHUE MHOTOYIEHAa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y m teopemy
Buera nia pewienus 3anay;

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: CHUCTEMa JHHEWHBIX YypaBHEHUH,
MaTpula, ONPEAENIUTENh MaTpUUbpl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
UCIIOJI30BaTh CBOMCTBA ONpEAENUTEN 2 X 2 Ui BBIUKUCIEHUS €r0 3HAYEHUs,
NPUMEHSTh OINPENETUTENN JIsl PELICHUS] CUCTEMbI JIMHEHMHBIX YypaBHEHHI,
MOJIEJIUPOBAaTh pPEAJbHBIE CUTyallMd C IIOMOIIBIO CHUCTEMBI JIMHEWHBIX
YPaBHEHHMM, WCCIENOBATh NOCTPOCHHBIE MOJEIXM C IIOMOIIBIO MATPHUIl H
ONpeaeIuTeNIel, UHTEPIPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCTIOJb30BaTh CBOMCTBA MACWCTBUIA C KOpPHSAMHU [UIsl TpeoOpazoBaHUs
BBIpaKEHU;

BBINIOJIHATH  NPEO0OpPA30BAHMS YHCIOBBIX BBIPAKEHHH, COAEPKALIUX
CTEIICHH C PAllMOHAJIBHBIM II0KA3aTelIEM;

UCIIO0JIb30BaTh cBOlicTBa  JiorapudmosB TUIst npeoOpa3oBaHus
J0orapu(MUYECKUX BBIPAKECHHUII;



cBOOOJHO ONEpPHUPOBATh MOHATUSAMU: HUppAIOHATIbHbBIE, IOKAa3aTeIbHbIE U
jgorapuMHUUYECKUe ypaBHEHHs, HAXOAUTh WX pEIIEHUS C MOMOUIbIO
PaBHOCHUJIBHBIX MIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEI;

OPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYecKue  GopMynbl A
npeoOpazoBaHusl TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CcBOOOJHO OMNEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HEoO0XoAMMblE (OpPMyJIBl ISl pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICIMPOBaTh pEajbHbIE CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQXKCHHSI, YpPaBHEHHs, HEPAaBEHCTBAa IO YCJIOBHMIO 3aJaud, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM amapara anreOphl.

DOyHKUUM U rpaQuKu:

CBOOOJHO OMEepUPOBaTh MOHATHAMH: (QYHKIUS, CHOCOOBI 3aJaHus
GYyHKIMKM, B3aUMHO oOOpaTHble (GYHKIUH, KOMOO3UIMS (QYHKIUH, Tpaduk
(YHKIIMH, BEIIOJTHATH dJIEMEHTapHbIEe TpeoOpa3oBanus rpadukoB QyHKINIA;

CBOOOHO OMEPHPOBATh MOHATHUSAMHU: 00JIACTH ONPEAETICHUS U MHOKECTBO
3HaYeHUHN QYHKINU, HYJTU QYHKIHH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMNEpUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (DYyHKIUH,
nepuoanYeckre (PyHKINUU, MTPOMEKYTKH MOHOTOHHOCTH (DYyHKIIMH, MAKCUMYMBbI
U MUHHUMYMBbI (YHKIMH, HAauOOJbIllIee U HaUMEHbIIEe 3HAUeHHE (QYHKUIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEPUPOBATh MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LIEJIBIM TOKa3aTeneM, rpaduk CTeNeHHON (PYHKIUU C HATYPaJIbHBIM U LIETbIM
nokaszateneM, rpaduk KOpHS N-Oi CTENeHU Kak (yHKIUU OOpaTHOM CTENeHH C
HaTypaJIbHbIM ITOKa3aTeleM;

OTIepUPOBAThH MOHATHAMU: JUHEHHAsA, KBAJApaTUYHAS U APOOHO-TMHEHHAs
(YHKIMH, BBINOJHATH D3JIEMEHTApPHOE MCCIEIOBAHUE M TOCTPOEHUE UX
rpadukos;

cBOOOJHO OMEpPUPOBATH MOHATUAMMU: MOKa3aTeabHas U JorapupMuieckas
(GYHKIMH, UX CBOMCTBAa M Tpa(HKH, UCIOJB30BATh MX TpadUKU A PELICHUS
ypaBHEHUH;

CBOOOJHO OMEpUPOBATH MOHATHIMH: TPUTOHOMETPUYECKAST OKPYXKHOCTb,
ornpezeNieHue TPUTOHOMETPHUUECKUX (QYHKIMI YHUCIOBOTO apryMEHTa;

UCTONb30BaTh Tpaduku (QYHKIMHA 11 HCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEH MpHU peLICHUH 33/1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U peaTbHON
KHU3HU, BBIpAXaTh (JOPMyJIaMU 3aBUCUMOCTH MEK/y BETUUMHAMU;

Hauyana maTeMaTH4ecKOro aHAIu3a:

cBOOOJHO ONEpPUPOBATh MOHATUSAMU: apuPMETUUECKas U TeOMETpUIecKas
nporpeccusi, 0eCKOHEUYHO yOBIBarOIIasi FeOMETPHUUECKast IPOTPECCHsl, TMHEUHBIN
U OKCIIOHEHIMAJIBHBIA pOCT, (opMyJia CJIOXKHBIX MPOLIEHTOB, HUMEThH
IpECTaBICHUE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCUH ISl PEHICHHs] PEabHBIX 3a/ad MPUKIATHOTO
XapakTepa;

CBOOOJHO OINEPUPOBATh MOHATHUSMHU: IOCIEI0BATEIHOCTh, CIOCOObI
3a/laHus MOCIeA0BaTEIbHOCTEH, MOHOTOHHBIE u OrpaHUYEHHbBIC
MOCTIEIOBATENbHOCTH, IOHUMAaTh OCHOBBI 3apOXKIEHUS MaTeMaTUYECKOTO
aHaJlM3a KaK aHaJn3a OECKOHEYHO MaIbIX;

CcBOOOZHO OMEpUPOBATH MOHATHAMH: HEMPEpBIBHbIE (YHKIUH, TOYKU
paspsiBa rpaduka GyHKIIUNA, aCUMIITOTHI Tpaduka GyHKINH,

cBOOOJHO OMEpUpOBaTh MOHATHEM: (DYHKIIMSA, HETpPEpbIBHAS Ha OTPE3KE,
IPUMEHATH CBOIMCTBA HENIPEPHIBHBIX (DYHKIIUH JJIs peIIeHUs 3a/1a4;



CBOOOJHO OMNEpPUPOBATh MOHATHSMH: IEpBas U BTOpas MPOU3BOIHbBIE
byHKIIMH, KacatenbHas K rpaduKy QyHKIHH,

BBIYUCIIATH  INPOU3BOJHBIE CyMMBI, IIPOM3BEICHMS, YACTHOIO U
KOMIO3HUINH JBYX (DYHKIUH, 3HATH MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCTIOJIb30BaTh T€OMETPUUECKUNA U (PU3NYECKUI CMBICT MPOU3BOTHON TS
peleHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJHO OMEpUPOBATH MOHATHSAMH: MHOXKECTBO, OINEPALUU  HaJ
MHOECTBaMU;

UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM —anmapar i  OIMCAaHMS
peanbHBIX MPOLECCOB U SIBJICHUM, MPU PELIEHUHU 337ad U3 JAPYTUX YUYEOHBIX
IPEAMETOB;

cBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpeeNieHUuE, TeopeMa, ypaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MAaTEMaTHYECKOTO  O0OBEKTa,  JOKa3aTelbCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy obyuenus B 11 kiiacce oOydaroUIMiicsl MONYYHT CIEIYIOIINE
IPEIMETHBIE PE3YJIBTATHI IO OTAEIBHBIM TEMaM padoyeil MporpaMmsbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTUYECKOr0o aHAJIU3ay:

Yuciia 1 BBIYMCICHUS:

CBOOOZHO OMEpUPOBaTh MOHATHSAMH: HATypaJlbHOE M IIeJI0€ YHUCIIO,
MHOYECTBA HATYPAJIbHBIX U LEJBIX YUCEN, UCIIOIb30BaTh PU3HAKU JECITUMOCTH
uensix uyucesn, HOJl um HOK HarypanbHbIX 4YMCeNl Il pELICHHs 3aj]ad,
OPUMEHSATH anroput™ EBknnna;

cBOOOZHO OMEpUpPOBaTh MOHATHEM OCTaTKa MO MOMYJIO, 3alHCHIBAaTh
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHNS,

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUJIEKCHBIX YUCEN, MPEACTABIATh KOMIUIEKCHBIE YHCIIA B alre0Opandyeckon u
TPUTOHOMETPUUYECKOM (opMe, BBHIMOIHATH apu(PMETUUECKUE ONEepali ¢ HUMU
¥ U300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CcBOOOJHO ONEPHUPOBATh MOHATUSIMU: HUppaIOHATIbHbBIE, IOKAa3aTeIbHbIE U
JOrapu(p)MUYECKHE HEPABEHCTBA, HAXOJIWTh MX PEIIEHUS C IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYLIECTBJIATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUYECKOIO
YPaBHEHHS;

CBOOOJHO OIEpPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HEOO0XOoAMMbIE (OpPMyJBl Il pEIIeHUsS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

cBOOOJHO OMEpUPOBATH MOHATHIMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUM
U HEPABEHCTB, PAaBHOCHJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIUTH
pElIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKa3aTENbHBIX U JIOrapu(pMUUIECKUX YPABHEHUN U HEPABEHCTB;

pemarb palOHAaJbHEIE, VppaLMOHAJIbHBIE, IIOKA3aTEIbHEIE,
JOrapu(pMUYECKHUe M TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA,
COZEepIKAIAE MOYJIM U ITapaMeTphI;

IPUMEHSATH I'papruecKrue METOJIbI IJIsl PEIICHHs] YPABHEHUI U HEPABEHCTB,
a TAKKeE 3a7a4 C mapameTpamu;

MOJICIMPOBaTh pEajbHbIe CUTyallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQXXCHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3a/a4H,
UCCJIEIOBAaTh INOCTPOEHHBIE MOJEIN C HCIIOJIb30BAaHHEM ammapara ainreOpsl,
VHTEPIIPETUPOBATD MTOJTYyYECHHBIN PE3YyJIbTAT.



@Oynkuuu ¥ rpapuku:

CTpPOUTHh TpadUKU KOMIO3MLIHUUA (PYHKIHMHA C TOMOIIBIO 3JIEMEHTapHOTO
UCCIIEJIOBAHMS U CBOIMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETpUYeCcKHe oOpa3bl YpaBHEHMI M HEPaBEHCTB Ha
KOOPJAWHATHOM TIJIOCKOCTH;

CBOOOJHO OMNEpPUpPOBaTh MOHATHAMH: TpaQUKd TPUTOHOMETPHUUECKHUX
byHKITNH];

OPUMEHATh (QYHKIMHU [JIS1 MOJEIMPOBAHUS W HCCIEIOBAHUS PealbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro anajamsa:

UCTIOJb30BaTh  MPOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOJWTh HAauOOJbIlIee U HAUMEHBIIIEEe 3HAYCHHS] (PYHKIIMHA HEMPEPHIBHON
Ha OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUI HAXOXKIACHUS HAWJIy4llero PElICHUs B
IPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHUYECKHUX, 3aJayax, I
OTIpeIeNIEHUs] CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOrO (HOpMysoN wiu
rpadukom;

CcBOOOJHO ONEpPUPOBATh MOHIATUSAMH: TEPBOOOpa3Has, OMpeneaEHHbIN
UHTErpall, HaXOIUTh MEPBOOOPA3HBIC SJIEMEHTAPHBIX (DYHKUUNA M BBIUYUCIATH
uHTerpain no popmyse Hetorona-Jleitonuia,

HaXOAWTh IUIOMAAN IUIOCKUX QUIyp U OO0BEMBI Tl C MOMOUIBIO
WHTErpana;

UMETh NPEACTABICHUE O MAaTeMaTHYECKOM MOJEIMPOBAHUM HAa IPUMEpE
cocrtaBieHus nudepeHanbHbIX ypaBHEHUH;

pemarh NIPUKIAaIHbIE 3aa4i, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOIO U
duznyecKoro xapakrepa, CpeCTBaMH MaTEMaTHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/
n

HaumenoBanue pa3uesion
H TeM MPOorpamMMbl

KoaunuecTBo yacoB

KonTtpoJubHsbie

Bcero
padoThI

IIpakTHyeckne
padoThI

JuekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE pecypchl

MHO)keCcTBO
JIEHCTBUTEILHBIX YHCET.
MHOro4JIeHblI.
PannoHaneHble ypaBHEHUS
1 HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YpaBHECHUM

24 1

QOyHKIUYT U TpadUKH.
Crenennast yHKIHUS C
LIeJIBIM [T0Ka3aTesIeM

12 1

ApudmeTniecknii KOpeHb
Nn-oi CTEeTNeHU.
NppannoHanbHbie
YpaBHEHUS

15 1

[TokazaTenpHas GyHKIIHS.
[Toka3zarenbpHBIC YpaBHEHUS

10 1

Jlorapudmmueckas
byHKIHS.
Jlorapudmmueckue
ypaBHEHHS

18 1

Tpuronomerpuyeckue

22 1




BBIPAKECHMSI U YPaBHEHUS

[TocnenoBaTenbHOCTH U 10
porpeccun

HenpepriBHble QyHKIIH.

[IpousBogHas 20

[ToBTOpenwue, 06001IIEeHNE,
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME 136




11 KITACC

Ne
n/
n

HaumenoBanue pa3uesion
H TeM MpPOorpamMMbl

KoaunuecTBo yacoB

KonTtpoJsbHsble

Bcero
padoThI

IIpakTHyeckne
padoThI

JuekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTe/ibHbIE PECYPChI

UccnenoBanue GpyHkuuii
MMOMOUIBIO TPOU3BOTHOM

22 1

[TepBooOpasnas u
UHTErpa

12 1

I'padpuxu
TPUTOHOMETPHUYECKUX
GyHKIHA.
Tpuronomerpuveckue
HEpaBEHCTBA

14 1

HppauroHanbpHeIe,
IIOKa3aTeJIbHbIC U
aorapudmuyueckre
HEPABEHCTBA

24 1

KomMmiuiekcusle yncia

10 1

HarypanbHble U 1iesnbie
yucna

10 1

Cucrembl parmoOHaIbHBIX,
UpPPaAMOHATBHBIX
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX
ypaBHEHUH

12 1




3amaun ¢ mapameTpamu 16 1
[ToBTOpEHwMeE, 0606111eHI:Ie, 16 5
cUCTeMaTH3allMs 3HAHHUH

OBIIEE KOJIMYECTBO 136 10

YACOB 110 ITPOTPAMME
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